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= (54) Title: METHOD OF CULTURING HUMAN CHONDROCYTES 
S (54) 5e^CD*«i: t h*fc#«ffl0S£«;fra 

== (57) Abstract: A method for quickly culturing a large amount of human chondrocytes to give normal chondrocytes or a mass thereof. 

=== This culture method comprises co-culturing human chondrocytes together with perichondral cells in the chondrogenic stage, which 
are employed as feeder cells supporting the proliferation ability of the chondrocytes, thereby quickly culturing the human chondro- 
cytes in a large amount. 
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m m # 

^llfUfc^#»^Mti^#^a§|J^|ti-S^^^$tLT#fc (Bently, et. 
al., Nature 230, 385-388 (1971); Langer, Clin. Orthop. 124; 237-250 (1977); 
Aston et. al. , J. Bone Joint Surg. 68-B, 29-35 (1986) ; Wakitani, et. al. , J. 
Bone Joint Surg. 71-B; 74-80 (1989) ) c 

fcfc*vcv>ftv<»fc«>^ ttfttt***^?*^^ 30ftJt#K:rii3&Lfc£ 
xJfc*fc 6 — 8 BR £##fcftV^m £ V^ 5 mm&&oft (Brittberg, et. 
al., New Engl. J. Med. 331; 889-895 (1994); Aulthouse, et. al. , In vitro Cell. 
& Develop. Biol. 25; 659-668 (1989); Ting, et. al. , 40, 413-421 (1998); 
Rodriguez, et. al. , Plast. Reconstr. Surg. 103; 1111-1119 (1999))„ 
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LTV^S (Bently, et. al. , Nature 230, 385-388 (1971); Langer, Clin. Orthop. 
124; 237-250 (1977) ; Aston et. al. , J. Bone Joint Surg. 68-B, 29-35 (1986) ; 
5 Wakitani, et. al. , J. Bone Joint Surg. 71-B; 74-80 (1989) )„ 

io iE^rt v^m^tc^(Dmm^m^tz.m^mu^m^ir^^b^nmb 
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&JUltfjfc i mil; fete 2 @&jfejM LTJ#*i-5 r^iaox, ^>vu:R©tt#»uis 
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mx*hz<D&£ lv\ l< fit. a&^i 3 B§v»>^©tf» 
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£ Ov*** 7>yK ^f-^&if) Ofte, -f* s tfvK *v\ i^feitft:^ 

*I8W»±*^ swat h*#i«js*fer4*Bjte»^i3abfc*m^fe*s*t'fr^« 

Afife (PGA ; polyglycolic acid), 7$V%M (polylactic acid) > T JV^WM. 

^/l-flteftS^fk 7*P J) U U (proteoglycan) „ ;/3J a-p- ? / ^ J7 

(glycosaminoglycan) *3 .fctffc f ©3fcfea«ajftf feftS. ft*5> 

20 ^rsfesr&tffco-efcs. 

±wbb«s. stssi, ^w«u km* mmm^^&mm^^^ti^K 
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"ChJ^/^aWH? II ffl=»9^— «U 

-74,v?- W*.&. 100^7^/^-) T^iiUT. miSt^tb^'B'^BjaSr 
£©£5fc:frifete:*lK icm 3 ot h®c#j(fl»36^ o. 5~i. ox l o'ffiMo 

#^fl*(?5ii5S%*lM-t-^t>^s #J?Lk£FGF (m^bFGF), IGF (W%- 
tfIGF-I) 33J:t?/tfc{i^H^9 (BMP 9 ) £m-£fc>^5 JOS^t 

9^©*Biia©«F«fc*^i-5jttijia-e«>So M^f^ «as^»ua**©3 t 3»as, 

^©^ftWS (keratinocyte) ©«ISllB4r^»-f"S7-<-^'-*ll&^ UT&bfr 
TV^ (Green fe, Cell 6: p. 331-344 (1975)) flM-t httfMBj& 
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5 ^ir^T^So Attala, mmm*t h^m^t^m^u mwmmmm 

10 m?zz.b&~c% % a 

^'Wmmms^xh v , McfcttHaw^mm e^*^ 7>>k v^*?). 

15 3 Bg^gr^m^-rso £ b\c*%wfc#i^x^ m%msifi\-<D&mmw, m 

fbs, 1 o%^y-try l/m<D<?7*<(*zfuT? (at»B&it»i) ^tDME 
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6 

t h %v%nm k?4- y—mm t <D&m%t m^imm) ttfl-iwa©** 

Ck ^VflfrfflM (FBS) Wte^s fchbFGF, tMGF-I^©J|IH 
10 : f-^rj§^^tl"t"§ (Cuevas £>, Biochem, Biophys, Res, Coramun. 156, 611-618 
(1988) ; Froger-Gaillard b, Endocrinology, 124, 2365-2372) 0 <£> «fc 5 
J&cDMtLT, F - 1 2 i: DME (H) «F«J© 1 : 1S1£*^ FBS (0£L< 
(410 9414), tfbFGF (^^U<f4l Ong/ml HC (0*b<f* 

4 0 ng/ml @&) „ t MGF-I (£? * L < f± 5 ng/ml S&) bfc^^T 
15 ^i~S^i:^x-#S 0 
1) 

fcb*»Cft*itlWD«Ufe7-f— ^-HWia%79^3^*HS 0&M»7 5cra 2 <D 
i^l.OXio ! <@£>a&£;Wl£ bv\) U &tett#»MS«r*« (#* U < tt 0 . 

5~i. ox i o 6 m<Dmm) u #**#»js©#*fcis-ufc*# (^^3 

20 10%CO,*ttT) MTKHrt-S. iimb^:«IBia^^JiT?^«J 
(confluent) & 5 £ T?^T 5 (iiS 1 0 ~ 1 4 0 ffl) . 

2) flfefttt* 

25 V^T, WW 3 0-74 6 f^tt 5. jft«C#T?f4P 0-*P 4K*5lvC> 

3) msit* 
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Ilffla?-^ il't7/>py^ ^Ka^fy, =>Kn^fy«, 
»*flit5*moi LTte, ±m L7t J; 5 =« 4? y ^ y = ( P 

GA jpolyglycolicacid), (polylactic acid) % T^^WA («*.»* 

=>-Sl-m&m&fr, -JWrlryy # ^(proteoglycan), ^ y a 1?- $ / ^ y * V 
(glycosaminoblycan)*5«ktfb: h <DM&&mtf btl, 
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^0ftf©^©OTt5 r i: ^ff 5^ »*teJ: B «T 

&£>fcH§:5 5 ^fl-CT^^^-r 5 - £ s 0 -e 

<b\ZitM&$:fem-fZmg:m*s Mx.t£1tM}&m* (BMP) 3r/^-C#fc£r4Ei§ 

i tk#*niGMHi 

IMMfifc : F- 1 2 £DME (H) 1 : 1 fc^LfcfcO*:: 1 0% FB 

S, lOng/ml thbFGF (#W»aB&RfeBf) , 33 «fc 4 0 ng/ml HC, 33 
£TJ*5ng/ml tMGF-I (G i b c o ) SrSSftl Lfc„ 

: TZfrmtb Ut?^«» G» 1 X 1 cm) , 38 J:V«rtft#fc LTjtiTJW 
(^lXlcm) -t^3UR#iWia^*Kbfc. 

-^-MSrC S 2 l $BJ3St£f+ttfc 0 
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(a) wnmnnm 

*fe#>i-«r^=^U^G (lOOu/ml) *5iV*^>rW (0. lmg/ml) T? 
BfctfU -eUTO. 0 2%EDTA-C1 5#fliI#!;JSLfc 0 irlTTI 

Ttfwsj u o . 2 5 % b y 7i/y&'&ttmm£x 4°cx*i m&w u ^^0.3 % 

II I=5^t- t?/DME#F«J*K:T3 T^-ei-e^-f^^-^-hLfCo 
&Vv?l 0%FCS/DMEitWiC#UilT2lH7^-7^o< Oflfc 

(b) y^-^—ms^ 

i) ^-r-^— «eja©^in 

J&£l 3 0fifr (#C#^«) B a 1 b^**;o>£> x 1HWC# * ^vHfeflO 
l8BBOlMaSr"eW ^of- ^ip - (microsurgery) &fl?<£JBl^T#i&^$lU # 

6>^fciie*aa*r o. 1 2 5 % hv zf^^^ j^mmnmm^^ 4*c 

ii) 

5-10 % F B S ( £ ^fl&ff ifiL^ ) jftftj UfcDME Jgj&£i£ffl U V 4 tfffl 

n3~4B«i:ftofc 0 2«fftBa>&ttifflfflK:iiaaifcftu iMttfrb 

3»ft*"t?«r»Cj»»#Lfc. r©i5iax#bnfc» (CS2 1jft» 

(c) HIM 

!& b m 6 o y w (DWcKM h ) -e&a uyt c s 2 1 7 5 cm 2 

JfiSrO. 5-1 X 1 0 6 ^B/cm z cO^-C?fl^L s 3 7t, 1 0%CO 2 ^ftT-t 5 J&ll 

T> «Pifi«rl31Wfc2|El2flSiftL^ B «t<Z»t* N CS2 1 £ #Jg£ U;Mfc#*fflflS 
ft, 10-140 HflOJfcltfc: i: iMiT?*ftfi9»J:*o fcas N 3 T 3 ffim<om&X-t± 
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(d) mtt&m 

• Jtfrifr'W (n = 2 0) <nm&, 5^#m^ftiS^ (n = 2 0) PO^P 
1 (n = 20) P1-»P2 (n=13) P2-*P3 (n=12) P3-*P4 (n = 
9) P4^P5 (n = 6) P5-*P6 (n=3) T*J«£rfTV\ -tfrfefS-J-^T* 

M?toz.mti$&? ufco mmnm 3 0 ~ 7 4 6 m^mm ufc. 

'M&'W (n=l 2) <D*§£\ Jttr^#jSWia^f^&^ (n=l 2) P0-»P1 (n 
= 12) P1-»P2 (n = 6) P2->P3 (n = 4) P3->P4 (n= 2) 

^srffivNfca^^A^ Ayr^-fe-r (ei a) x-mfeLittz^ mt&its 

ttlMt&te. 7 BW©liftt«fc:*3VvC 1 0 Ong/ml £JLbO= ^ Kta*^V^a«W 



m i 







Jig 


CS21 ft L 


CS21 


ftb 






++ 

+++ NT* 


++ 
+++ 


NT* 
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(e) ti^ 

aW^*5VNT#b^c#C#^^ 1X1 0 6 -(@/cm 2 c?D^T'3IUMaua 
2)„ ^©y^O®C#«^oV>THE (^h^i^y y-z^^jy) jfe^ L 

(»> *W\ oi«i*ft<i^tJ6, *6>*tfcfc 

Mfc1MMW*^^^ r -f^ (7^/^^-) fcttS//W-K^*JX (bal 
B/C S i c/nu, 1 051^2 5 g) ©1W»&T»C|W»U &#»/&$*L3 
**WUt (n=10) o 3XlO^^#jjsaa^^$^TVN«i 

(b) ^iC^ttt, PGA (n = l 0) T'fc h«ElHUUt»tt», «HM* 
^iLfc»ito^v^(^ lfco 10 0% (10/1 

o) ®i^teov^«pM«©3«atii*s*tfc. •ttttottMimtB s ^ 

3 W fc H 6 ^ LT»W«||0«fflaW:^ H 7 fc^-T. 

U7^*/^{r A (n = 5 ) *JBV^»*-efc 10 0»/o 
(5/5) ^#:^CoV^T©C#aj^©0^s^^ tLfCo ^ iT% ^tLTP 
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fl&fc&PGAKl&ffiU ^Ojlffi^^w^U ^X-m-otc^O £fcf*t: 

mm*m<?tci><D (!&2i¥K ZL*lh**-}?7iyh (F3 4 4/N rnu/r 
nu, 651^-2 5 0 g) (DmSLTimmU MP^*5V^|5c#^^^$tt5 

^^fc 3*-/§^ (n = e) (DffimvfrMKteifcitmmim&mj:}*^ 

> *6>tett#©— *fStc4k#tt#ft;as^stLfc (810). 

tKEVG (Elastics von Gieson) SfefeSrfrofco fc*3 % HEMtfi, MASUW 

(KS&flt) £^ < ^"t? ~ i: SrflEBi-* £l £ 5 0 EVG 

^^^asiaSr^fil Lfci&#«-m E v G%&i*#&fBj|£#Ett < 

. T;V^T >>7iV~- PASM-ePAS IfMrCfc o fc - tf> &Ifctt'lHlBjtt RUE 
(e) JKffri U"CPGA©^5fCa7- F^tf^fcJBV^PWWSilP 

ttSlERtffofcis*, ^tfefl-oii^-ett i 00% (5/5) ©tMfcteovTtJpfr 
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/i^-+PAsMitt) tmmzntc mi i)„ i*«:#n:ov>Tt>iPi«oii** 
(f ) £ t>^> ®m&<Dm.m&t h&M-zhzfr&m&'tztcM^ mis 

= 7^V^MV^ABC-PC (-VM-*^— if) mz.£V)%ifat&&&fto 
:ntfttlli^t h**T?*>*ri:36Sfl|»$ixfc (Ell 2)„ rtb^cDM^T 
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* 2 









HEM J 


+ 


+ 




+ 


+ 


PASM 


++ 


+ 


EVGlfe 


++ 


+/- 




+ 


+ 



(g) ^^^J^^^cUcS'^^t hft3fe-t?fcS^i$r5i^5fc«6^ II W. 
= 7~<^:xKoV^RT-PCR£r||;&feL*: 0 t h£fctt^*;*tf> II M^V-V 

mjf??^-?— : 5* -ACATACCGGTAAGTGGGGCAAGAC-3' (SEQ ID NO: 1) 
'&%77<i-*— : 5' -AGGTCTTACAGGAAGACAATAAAT-3' (SEQ ID NO: 2) 

mJjT'?^'*— : 5' -ATTTTGCAGTCTGCCCAGTTCAGG-3' (SEQ ID NO: 3) SSiTJ* 
^^94^— : 5' -AGGTCTTACAGGAAGACAATAAAT-3' (SEQ ID NO: 4) 
Sr^TRT-PCR*r»tiaiU*OPCRa4fc«rfWIS»*Ec oRIi?MLfc„ 
t h&&<D IIIay-yyfiEc oR I T?9lWf t fgUkd^^fc 
*H«afci9Jt5i RT-PCRfflKfti btliv^xl^L 

tfRT-PCRf* % 31^Ptftfmflf^=aT/K (1995 ¥WHg) fclffco 

©*aHftW**tfc. 7>f-^»fttE c o R I T'lilDlf^tif , ^#;*ca II 
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#C#^maSr«S6«Ji2:iIll*fcW:2lal£t±Siab"r^U t h&1t®imm.%'&ZZ- 

tc«t e>-r tt#tt#fc*ftiSM-s n t as-t?# % tfc#*3 < fc wfcga 

15 mite, t h$fcfl«Sts (A)*»W®7>f— ^-«IJ& (CS 2 1HBI&) 

(B) 3 T 3 ©450fti«oJif*Sr^i- W-cfcs. 

@3 5t±, tTPGAitt htt#aeaa»Sr«*fct>o (a), $ b^p 

GATf»5A/fc*«t«««C#«lte» (B) ©¥X-efc5 0 
H9f±. ##«Bja»SrPGA-C€lffiLfc* (#1**) *5Jttf£&fc:fc h^-e# 



WO 02/12451 



PCT/JP01/06815 



Bios, t hmBzx~m^tcfg2mmm&7F-rm$&mmmx*&z> 0 

ilt^HE^ (A) N 7;^7y^/V-+PAS (B, C) Vk&Offitim&MX* 
Ml 3« N ^«&;ftfci|fc#^tf> 111=7 -^y icov> t R T - P C R ©igl 
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- i ft- t«»W l ~ 4 ©V^^^ l ^tc|B4fe©^fe 0 
7. if ^ i~5 ©v^-ffta* i m\cm®<Dj?mz j- t> Mtk&ti^ &o&.i?mj&& 

6 * f± 7 Kmm<D JEST t h ®C#« 0 

9 . 6~8 © v vf*ia> i mKmf&vmnrmm&tim £ ;h,fc*ma> t & s ** 

10. mmumK ^^y, ^j^ya^ #y?ut r^^mm., m 

9 ^IH^^^#m^# 0 

12. MIB^-r-^-^^, nf?L0^o^#^»ioife#jiia3iiffljia-cfe5t»^: 
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12 \z.^m<oy * -y— ns^o 

14. MIB#C#^i2»^ Jfe&l 3 0^^^<Z)|fe#^ia»T«&5ff^ 12 
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6/10 

m 8 
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PGA+fchHj£ PGA(D^ 



HI 10 




WO 02/12451 




PCT/JP01/06815 





WO 02/12451 



PCT/JPO 1/06815 



9/10 



12 
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MsDNAY-J- 

3i7-f-**-*MSl 

2,4 r 6:^SBIia 
f) tf collagen II 

r CDNA #T Jt* 



( 
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<160> 4 

<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 1 

acataccggt aagtggggca agac 24 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> PCR primer 
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<213> Artificial Sequence 
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<223> PCR primer 
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<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 4 

aggtcttaca ggaagacaat aaat 24 
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